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Available online 18 June 2016Background:Hospital readmissions are costly and potentially avoidable. This study aimed to develop and validate
a clinical score to predict early readmission.
Methods and results: Retrospective analysis of prospectively gathered data over a 10-year period of all patients
undergoing cardiac surgery at the Buenos Aires Cardiovascular Institute (n = 5148). Thirty-day readmission
was deﬁned as all cause readmission. The scoring model was developed in a randomly selected test set (n =
2529) and was validated on other 2567 patients. Its predictive accuracy was compared by their area under the
receiver operating characteristic curve (ROC). P = 0.05 was used for all test. The observed overall frequency of
30-day readmission in the entire sample was 11.7%. The ﬁnal predictive score ranges between 0 and 6 points.
The 30-day readmission rate at each score level in the validation set fell within the 95% conﬁdence intervals of
the corresponding frequency in the test set. This demonstrates the validity of the predictive model at all levels
of the early readmission score. The frequency of early readmission across all levels in the test set ranged between
4.7 and 24.9%. The area under the ROC curve for the score in the test was 0.663 (95% CI 0.631 to 0.695) and was
similar to that in the validation set 0.639.
Conclusions: The present study provides a clinical score to predict early readmission after open-heart surgery and
validates that score in a comparable population, which can help in planning future interventions to avoid unnec-
essary readmissions.
© 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).Keywords:
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Risk score1. Introduction
Early readmission after discharge is believed to be associated with
higher in-hospital mortality and poor outcomes [1,2], but also with
an increase cost to the health care system [3]. Because hospital
readmissions are costly and potentially avoidable, reducing hospital re-
admission rates has been proposed as a means to improve quality of
care and reduce costs [4]. Therefore it is important to be able to accu-
rately identify those patients at high risk for early readmission after
open-heart surgery.
Hospital readmissions within a short period after the initial admis-
sion contribute substantially to the overall cost of health care. In a
study of Medicare fee-for-service beneﬁciaries discharged from the
hospital in 2003 and 2004, found that 1 in every 5 patients was
readmitted within 30 days, representing an estimated cost of nearly
17% (102.6 billion US dollars, year 2004) of hospital payments made
by Medicare in 2004 [3]. Cardiac surgery is of particular interest in this
regard, because it has been demonstrated to have reasonably high8DCO Buenos Aires, Argentina.
.
eliability and freedom from bias
. This is an open access article undershort-term readmission rates (16.5%) [5,6] and because it is one of the
most expensive procedures, with mean charges of nearly $100,000 dol-
lars for the index admission [7].
Consequently, we sought to develop and validate a clinical score that
accurately predicts 30-day readmission after cardiac surgery by ac-
counting for the effect of all known major risk factors. To achieve ade-
quate power and generalizability, the study aimed to analyze a large
cohort of patients that is well represented by differences in gender
and includes cardiac surgeries with varying degrees of risk, thusmaking
it more clinically applicable.
2. Methods
This is a retrospective analysis of prospectively gathered data over a
10-year period of all patients undergoing cardiac surgery at the Buenos
Aires Cardiovascular Institute. We studied 5148 patients (discharged
alive) who underwent Cardiac surgery between January 5, 2004 and
April 30, 2014. Since patients that die during their index hospital stay
cannot be afterwards readmitted we only included those patients
discharged alive [2].
All patient data were prospectively collected by using our custom-
made database (Microsoft Access; Microsoft Corp, Redmond, Wash),
which is used daily for clinical data management. The follow-up eventsthe CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
2 J. Espinoza et al. / Clinical Trials and Regulatory Science in Cardiology 20 (2016) 1–5were achieved by direct communication with the patient, their family,
and attending physician, and medical records were revised. Preopera-
tive, operative, and postoperative data were obtained by retrospective
review of clinical and pathology reports from the database and
crosschecked with all medical charts by senior residents. The institu-
tional ethical committee approved the trial, and surgical consent was
obtained from each patientwith respect to surgicalmethod and postop-
erative evaluations.
Two-dimensional bi-plane echocardiogram was used for left ven-
tricular function evaluation. Moderate/severe left ventricular function
was deﬁned following Simpson's rule (ejection fraction ≤35%). Postop-
erative complications were deﬁned as follows: myocardial infarction
(new Q-wave or loss of R-wave progression across the chest leads
or creatine kinase myocardial band enzyme N 10%), low cardiac output
(a newly placed intra-aortic balloon pump or use of inotropic drugs
for N 48 h), bleeding requiring a rethoracotomy, mechanical ventilatory
support N48 h, or renal failure (creatinine N2mg/dL or 100% increase of
the preoperative value,with orwithout the need of dialysis). Strokewas
deﬁned as a central neurologic deﬁcit persisting for N24 h or conﬁrmed
by computed tomography. Deep sternal wound infection was deﬁned
according to the evidence of mediastinitis during sternal reexploration.
To generate a scoring system, we randomly selected approximately
50% of the total number of patients in our sample to be used as a test
dataset (n = 2529); and other 2567 patients served as a dataset for
the score validation.
Thirty-day readmission was deﬁned as all cause readmission. We
examined the following variables as possible predictors of 30-day read-
mission to develop the scoring model: age, gender, diabetes mellitus,
hypertension, hyperlipidemia, smoking history, family history of coro-
nary artery disease, carotid disease, abdominal aortic aneurysm, periph-
eral vascular disease, chronic obstructive pulmonary disease (COPD),
history of stroke, chronic kidney failure, previous percutaneous coro-
nary intervention (PCI), previous cardiac surgery, history of myocardial
infarction, recent history for myocardial infarction, left ventricle
dysfunction, severe left main trunk coronary artery disease, hematocrit
before surgery ≤35%, elective or urgent/emergency surgery, type of
surgery (valvular alone, aortic valve,mitral valve, tricuspid valve, isolat-
ed coronary artery bypass graft surgery (CABG), combined surgery
(CABG+valvular), thoracic aortic replacement, other procedures), con-
ducts used for CABG (Single- or Bilateral-internal-thoracic-arteries, SITA
or BITA), use of cardiopulmonary bypass, ascending aortic calciﬁcation,
operating room (OR) extubation, ﬁrst hematocrit outside the operating
room, need of intra-aortic balloon pump in the OR, postoperative stay in
intensive care unit (ICU), postoperative hospital stay, postoperative
myocardial ischemia, postoperative bleeding, need for emergency
redo during hospital stay, postoperative need of inotropic drugs, post-
operative need of intra-aortic balloon pump, postopertative vasoplegic
syndrome, atrial ﬁbrillation, postoperative acute renal failure, postoper-
ative requirement of hemodialysis, postoperative stroke, prolonged
mechanical ventilation (N48 h), hematocrit at discharge b30%, peak
serum creatinine level during hospital stay (≥2.00 mg/dL), peak serum
glycemic level during hospital stay (≥200 mg/dL).
To minimize miscommunication regarding medications, all patients
were givenwritten information (including a grid and time line) specify-
ing which medication to take at discharge. All medications prescribed
were guideline-directed. Close follow-up regarding their adherence to
the medical treatment was performed during the 30 days following
their discharge, through outpatient medical visit on a weekly basis.3. Statistical analysis
The rationale for using these variables in the scoring model was
based on previous known covariates for early readmission and clinical
relevance[5–7]. In Table 2 are ﬁx those variables that were signiﬁcantly
associated with early readmission.The scoringmodel was developed on the test dataset (n=2529).We
compared patients with and without 30-day readmission univariably on
the risk factors considered for the score using chi-square or Fisher's
exact as appropriate. To select the variables that would be used in the
score, we ﬁt a forward stepwise logistic regression model for early read-
mission to choose the predictors to include in the model in 1000
bootstrapped samples from the test data set. Variables were allow to
stay in the model if p b 0.05 and were removed from it if p N 0.1.
We selected variables that were signiﬁcant predictors of early read-
mission in all the bootstrap runs for the ﬁnal model. Those variables
that were not signiﬁcant predictors after the bootstrap analysis were
excluded from the ﬁnal scoring model.
We chose to arbitrarily categorize the continuous predictors of early
readmission using no N2 cut points for each predictor based on clinical
relevance. We assigned score points to each risk factor using the model
parameter estimates, multiplied by 2 and rounded to the nearest inte-
ger. The logistic estimates for the risk variables, corresponding score
points, and the contributed area under the curve for each variable are
shown in Table 3.
We then applied the scoringmodel generated on the test data set to
the validation data set to assess the accuracy of the score in predicting
30-day readmission. To measure and compare the predictive accuracy
of the model in the test and validation datasets, we generated receiver-
operating characteristics (ROC) curves and compared their C-statistics.
Statistical analyses were performed using SPSS version 21 (IBM®
SPSS ® Statistics). Continuous variables were expressed as mean
(±standard deviation) in parenthesis or median (±interquartile
range) as appropriate; while categorical variables were expressed
as percentage. P = 0.05 was used for all test.4. Results
Patient's characteristics are shown on Table 1. The observed overall
frequency of 30-day readmission in the entire sample (n = 5148) was
11.7% (n = 602); while in the test data set was 11.9% (n = 301) and
in the validate data setwas 11.4% (n=293). Table 2 shows the distribu-
tion and the univariate analysis of the risk factors used to develop the
scoring model according to the occurrence of early readmission.
By univariate comparison, patients with early readmissionweremore
likely to have risk factors such: older age, female, hematocrit ≤35% before
surgery, diabetesmellitus, use of cardiopulmonary bypass, and prolonged
cardiopulmonary bypass time (≥100 min), ascending aortic calciﬁcation,
more valvular (aortic or mitral valve) surgeries and less isolated CABG,
longer hospital stay (N5 days), more postoperative need of inotropic
drugs, postoperative atrial ﬁbrillation, postoperative acute renal failure,
hyperglycemia, less use of bilateral internal thoracic arteries as bypass
conducts, and less operating room extubation (Table 2).
Based on the univariate analysis we ﬁt a stepwise logistic regression
model for early readmission to choose the predictors to include in the
model. Table 3 shows those variables that were selected for the ﬁnal
scoring model. Variables such as age, gender, recency of myocardial in-
farction history, hematocrit at discharge, type of surgery, conduits used
for CABG, ascending aortic calciﬁcation, postoperative hospital stay,
postoperative need of inotropic drugs, and highest serum creatinine
level during hospital stay were excluded for the ﬁnal scoring model on
the basis of the results of the stepwise logistic regression analysis.
Table 3 also shows the logistic estimates, corresponding score points,
and associated odds ratio for all of the risk factors. The resulting 30-day
readmission score (Table 4) range between a minimum of 0 to a maxi-
mum of 6 points.
Table 5 shows the number of patients at each score level and the cor-
responding frequency of readmission in both the test and the validation
data sets. The frequency of readmission at each score level in the valida-
tion data set fell within the 95% CI of the early readmission frequency at
the corresponding score level in the test data set. This demonstrates the
Table 1
Patient's characteristics.
Characteristic n (%) unless
otherwise
speciﬁed
Age, years (standard deviation) 65.1 (11.5)
Gender Male 3931 (76.4)
Female 1215 (23.6)
Diabetes Mellitus 1056 (20.5)
Hypertension 3581 (69.6)
Hyperlipidemia 3268 (63.5)
Smoking history Never smoked 2340 (45.5)
Current or former 2808 (54.5)
Family history of CAD⁎ 1049 (20.4)
Elective surgery 3490 (67.8)
Type of surgery CABG† 2694 (52.3)
Valve surgery 1001 (19.4)
Valve + CABG 675 (13.1)
Thoracic Aortic 304 (5.9)
Other 474 (9.2)
Hospital stay, days (IQR‡) 5 (4–7)
Left ventricle dysfunction Moderate/severe 996 (19.3)
CABG (n = 2694) SITA§ 490 (18.2)
BITA|| 2204 (81.8)
Off-Pump 2615 (97.1)
On-Pump 79 (2.9)
Valve surgery (n = 1001, not mutually
exclusive)
Aortic 741 (74.0)
Mitral 329 (32.9)
Valve + CABG (n = 675, not mutually
exclusive)
Aortic 574 (85.0)
Mitral 133 (19.7)
⁎ CAD: coronary artery disease.
† CABG: coronary artery bypass grafting.
‡ IQR.
§ SITA: single-internal-thoracic-artery.
|| BITA: bilateral-internal-thoracic-arteries.
Table 2
Univariate analysis of risk factors in patients with or without 30-day readmission.
Variables 30-day-read
No (n = 22
Preoperative
Age (years old) ≤65 1008
Gender Female 496
Diabetes mellitus Yes 446
Recent history for myocardial infarction b30 days 152
b7 days 50
Hematocrit before surgery ≤35% 321
Intraoperative variables
Type of surgery
Valvular alone 419
Aortic valve 612
Mitral valve 242
CABG⁎ alone 1225
Combined surgery 278
Thoracic aortic replacement 108
CABG as an associated procedure 1571
Conduits used for CABG BITA† 1063
SITA‡ 410
Cardiopulmonary bypass Yes 968
≥100 min 481
Ascending aortic calciﬁcation Yes 347
OR§ extubation Yes 1147
Postoperative
Postoperative hospital stay b5 days 1411
Postoperative need of inotropic drugs Yes 390
Atrial ﬁbrillation Yes 398
Postoperative acute renal failure Yes 360
Peak serum creatinine level during hospital stay ≥2.00 mg/dL 388
Peak serum glycemic level ≥200 mg/dL 965
⁎ CABG: coronary artery bypass graft.
† BITA: bilateral-internal-thoracic-arteries.
‡ SITA: single-internal-thoracic-artery.
§ OR: operating room.
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score.
Fig. 1 demonstrates the ROC curves generated to test and compare
the diagnostic accuracy of the scoring model in the two data sets. The
AUC for the score in the test data set was 0.663 (95% CI 0.631 to
0.695), whereas it was 0.639 (95% CI 0.606 to 0.672) in the validation
data set. The AUC in the validation data set fell within the 95% CI of
the AUC in the test data set, which demonstrates that both ROC curves
were not signiﬁcantly different.
5. Discussion
The present study provides a clinical score to predict early readmis-
sion after open-heart surgery and validates that score in a comparable
population.
Several studies have identiﬁed many risk factors early readmission
after cardiac surgery, especially after CABG surgery. Two of which in-
cluded a large cohort of patients. Hannan and collegues [5] retrospec-
tively analyzed 30-day readmissions for 33,936 New York State
patients who underwent CABG surgery [6]. They identiﬁed several sig-
niﬁcant independent predictors of readmission, of which at least some
of them support our ﬁndings. These risk factors included: elderly per-
sons, women, extensive aortic atherosclerosis, diabetes, postopertative
renal failure, and longer lengths of stay. All the others risk factors they
found (previous cerebrovascular disease, peripheral vascular disease,
COPD, and unplanned cardiac reoperation) were assessed in our study
and were not signiﬁcantly associated with early readmission, and thus
were excluded from our ﬁnal predictive model.
Zhongmin Li et al. [7] also retrospectively analyzed 30-day
readmissions among 11,823 patients discharged alive after isolatedmission
28) Yes (n = 301) Total (n = 2529) P value
(45.2%) 117 (38.9%) 1125 (44.5%) 0.037
(22.3%) 95 (31.6%) 591 (23.4%) 0.000
(20.0%) 84 (27.9%) 530 (21.0%) 0.002
(6.8%) 11 (3.7%) 163 (6.4%) 0.036
(2.2%) 1 (0.3%) 51 (2.0%) 0.027
(15.8%) 69 (24.9%) 390 (16.9%) 0.000
(18.8%) 74 (24.6%) 493 (19.5%) 0.018
(27.5%) 131 (43.5%) 743 (29.4%) 0.000
(10.9%) 47 (15.6%) 289 (11.4%) 0.015
(55.0%) 110 (36.5%) 1335 (52.8%) 0.000
(12.5%) 61 (20.3%) 339 (13.4%) 0.000
(4.8%) 23 (7.6%) 131 (5.2%) 0.040
(70.5%) 184 (61.1%) 1755 (69.4%) 0.001
(47.7%) 101 (33.6%) 1164 (46.0%) 0.000
(18.4%) 71 (23.6%) 481 (19.0%) 0.031
(43.4%) 190 (63.1%) 1158 (45.8%) 0.000
(49.7%) 117 (61.6%) 598 (51.6%) 0.003
(15.6%) 69 (22.9%) 416 (16.4%) 0.001
(51.5%) 100 (33.2%) 1247 (49.3%) 0.000
(65.4%) 156 (52.2%) 1567 (63.8%) 0.000
(17.5%) 73 (24.3%) 463 (18.3%) 0.004
(17.9%) 83 (27.6%) 481 (19.0%) 0.000
(16.2%) 67 (22.3%) 427 (16.9%) 0.008
(18.1%) 69 (23.1%) 457 (18.7%) 0.037
(44.9%) 187 (62.5%) 1152 (47.0%) 0.000
Table 3
Logistic model parameter estimates, score points, and odds ratio for each risk factor in-
cluded in the scoring model.
Variable Estimate
(S.E.)
P
value
Scoring
points
Odds ratio
(95% CI⁎)
Diabetes mellitus 0.449 (0.16) 0.004 1 1.57 (1.15–2.13)
Hematocrit before surgery
(≤35%)
0.369 (0.16) 0.019 1 1.45 (1.06–1.97)
Cardiopulmonary bypass†
b100 min 0.482 (0.18) 0.007 1 1.62 (1.14–2.30)
≥100 min 0.991 (0.16) 0.000 2 2.70 (1.95–3.72)
Highest serum glycemic level
(≥200 mg/dL)
0.326 (0.15) 0.024 1 1.39 (1.04–1.84)
Postoperative atrial
ﬁbrillation
0.314 (0.15) 0.039 1 1.37 (1.02–1.84)
⁎ 95% conﬁdence interval.
† Off-pump surgery = 0 points.
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Hannan's previous ﬁndings. But, they also identiﬁed other risk factors
such as postoperative atrialﬁbrillation and recentmyocardial infarction,
both of which support our ﬁndings [8]. We also included in the analysis
other variables that were not previously explored such as preoperative
anemia, use of cardiopulmonary bypass or not, and peak glycemic
serum level.
It is noteworthy that neither of these two large studies performed a
multivariable analysis to further identify fewer but stronger risk factors.
In the present studywe ﬁt a stepwise logistic regressionmodel for early
readmission to choose thepredictors to include in theﬁnalmodel, based
on the univariate analysis. We found ﬁve independent risk factors: dia-
betes, peak glycemic serum level, atrial ﬁbrillation, b35% of hematocrit
before surgery, and the use of cardiopulmonary bypass which were
used to develop and validate the ﬁnal scoring model.
Regarding diabetes numerous studies have shown to be a strong risk
factor for early readmission [5,6,9,16]. Concerning peak glycemic serum
level after cardiac surgery there exist some controversy. Neither
Hannan nor Zhongmin Li explored postoperative hyperglycemia
(other than diabetes) as a possible risk factor. On the one hand it is
well known that not all diabetic patients will develop hyperglycemia
during the postoperative period; while on the other hand some non-di-
abetic patients might present high glucose serum level after surgery.
The later ones are at higher risk for death independently of having dia-
betes or not after cardiac procedures [10,11]. Lee and collegues [12] ret-
rospectively analyzed 3132 who underwent an invasive cardiovascular
procedure (not exclusively cardiac surgery) and found that higher
mean and maximum blood glucose levels were associated with in-
creased risk of in-hospital mortality but not with 30-day readmission,
although maximum blood glucose level had a borderline association:
OR = 1.02 (95% CI: 1.00–1.03, p = 0.06). In our study peak glycemic
serum level proved to be strong predictor for early readmission after
cardiac surgery both in the uni- and multi-variable analysis, and so it
was included in the ﬁnal scoring model.
Although preoperative anemia was poorly explored, Karkouti K and
colleagues [13] found that it was strongly associated with acute kidneyTable 4
Thirty-day readmission score after cardiac surgery.
Risk factor Points
Diabetes mellitus 1
Hematocrit before surgery (≤35%) 1
Cardiopulmonary bypass†
b100 min 1
≥100 min 2
Highest serum glycemic level (≥200 mg/dL) 1
Postoperative atrial ﬁbrillation 1
Minimum score, 0; maximum score, 6.
† Off-pump surgery = 0 points.injury after cardiac surgery. In fact, Brown [14] and colleagues have re-
cently reported that acute kidney failure might serve as a surrogate for
other risk factors for early readmission, including preoperative anemia.
Furthermore, they proposed that acute kidney injury alone might serve
as a severity index for 30-day readmission after cardiac surgery. Surpris-
ingly, neither preoperative renal dysfunction nor postoperative acute
kidney injury were signiﬁcantly associated with early readmission on
the multivariable analysis in our study. Instead preoperative anemia
has shown to be a much stronger predictor both in the uni- and multi-
variable analysis. We believe it may serve as a surrogate, and therefore
it was included in the ﬁnal predictive model.
The use of cardiopulmonary bypass versus off-pump surgery was
poorly explored regarding early readmission. Recently Li and colleagues
[15] retrospectively analyzed 22,389 isolated CABGs, of which 5125
(22.9%) were Off-Pump surgeries and found that Off-Pump surgery
without conversion was not associated with any increase in readmis-
sion rates when compared with the use of cardiopulmonary bypass in
CABG, but those patient who had undergone conversion to the use of
cardiopulmonary bypass had a signiﬁcant increase on readmission
(OR, 1.26; p b 0.0001). Despite their relative high conversion rate
(11.6%), they showed no signiﬁcant association between cardiopulmo-
nary bypass and early readmission. In the present study, 44 patients
out of 2615 Off-Pump CABG required conversion (1.7%). We found no
signiﬁcant difference between those converted against non-converted
regarding early readmission (9.1% vs 7.9%, p=0.77). Although it should
be noted the low number of conversions. Nevertheless, the need for
cardiopulmonary bypass has proven to be the strongest risk factor for
30-day readmission after cardiac surgery in our study, and thus it was
included in the ﬁnal scoring model.
A limitation of the present study is that the data are derived from a
single center. The model needs to be tested prospectively at multiple
centers to substantiate its broad applicability. However, it does include
a large cohort of patients that is well represented by differences in gen-
der, age, and all types of cardiac surgical procedures. The Buenos Aires
Cardiovascular Institute constitutes a reference center in our country,
performing over 500 open-heart surgeries per year. Trans-catheter aor-
tic valve replacements are offered and implanted regularly following
the heart-team's approval. Elective and non-elective surgeries are per-
formed every day covering the entire cardiac surgical spectrum.
Inherent to the observational study design is the limitation that it es-
tablishes association and not causality. Thus, it would be incorrect to
justify a change in clinical decisionmaking regarding hospital discharge
after open-heart surgery as a result of the risk for early readmission on
the basis of any such analyses. Furthermore, only 2 out of 5 risk factors
included in our scoringmodel are considered to be “modiﬁable risk fac-
tors” (preoperative anemia and peak glycemic serum level). Neverthe-
less, it can improve individual patient care by allowing us to identify
accurately patients who have a greater likelihood of early readmission,
and therefore intensify the efforts to avoid them. In this respect,
Nabagiez and colleagues recently reported a 25% reduction on the 30-
day readmission rate after cardiac surgery in patients receiving physi-
cian assistant home care on day 2 and 5 after discharge [16], showing
it is possible tominimize the early readmission rates. Given that offering
physician assistant home care after discharge to all patients might notTable 5
Frequency of 30-day readmission at various score levels in test and validation sets.
Test data set (n = 2529) Validation data set
(n = 2567)
Score n 30-day readmission 95% CI n 30-day readmission
0 641 4.7% 3.3% −6.6% 674 5.5%
1 568 9.3% 7.2% −12.0% 564 9.2%
2 583 11.5% 9.2% −14.3% 606 11.4%
3 456 17.8% 14.5% −21.5% 436 17.0%
N4 281 24.9% 20.2% −30.3% 287 21.3%
Fig. 1. Receiver operating characteristic curve analysis for the test and validation sets.
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risk for readmission.
Another limitation is the c-statistics obtained for the ﬁnal predictive
model (0.66). Even though it proved to remain similar even in the vali-
dation dataset (0.65), it did not reach the usual threshold required
(≈0.8) to prove its own efﬁcacy. Nevertheless, we found the c-statistics
obtained in our study not so different from other predictive scores
which had being already published which serves as good clinical tools
in every-day practice such as the TIMI score [17] for predicting major
cardiovascular events in unstable angina (c-statistic = 0.65) or the
Redin-SCORE [18,19] for predicting readmissions in heart failure (c-sta-
tistic = 0.66).
In conclusion,we provide a clinical score validated in our population
of patients that predicts 30-day readmission after open-heart surgery.
The score enhances the accuracy of prediction by accounting for the ef-
fect of all major risk factors of early readmission. In addition, the score
identiﬁes patients who have a lower- as well as higher than average
risk for early readmission. This increases the clinical utility of the score
in improving both individual patient care and by providing a vital tool
in planning future clinical trials of early detection and intervention to
avoid unnecessary readmissions.
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